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About GDR Bioengineering of Interfaces 

The GDR Bioengineering of Interfaces (B2i) focuses on interfaces between materials and 
biological environment, in the broad sense. The scientific scope of this GDR includes notably 
the development, the characterization and the modeling of biointerfaces for applications in 
the fields of tissue engineering, antifouling, biosensors, etc. but also for the study of biological 
mechanisms or specific interactions. Because of its interdisciplinary nature, the GDR B2I 
federates teams active in the fields of (bio)chemistry, physico-chemistry of materials and 
interfaces, and biology.  

The purpose of the GDR B2i plenary days is to share with the community the latest advances 
in research in order to stimulate new collaborations and bring out synergies between the 
members of the GDR. The scientific program features invited lectures, oral communications 
and posters as well as poster and oral awards.  

Further information about the GDR B2i can be obtained on the website: https://events.femto-
st.fr/GdR_B2i/fr  

To follow GDR B2i activities, join: https://www.linkedin.com/company/gdr-
b2i/?viewAsMember=true 

 

 

 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fevents.femto-st.fr%2FGdR_B2i%2Ffr&data=05%7C01%7Cnaima.sallem%40uclouvain.be%7C35b1ac778e1142e784a808db682d94ee%7C7ab090d4fa2e4ecfbc7c4127b4d582ec%7C0%7C0%7C638218317347637220%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=AiNfLnnScbKXY6NyreWvfUSWRiTPpgGn%2BAH8Qxw5SwM%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fevents.femto-st.fr%2FGdR_B2i%2Ffr&data=05%7C01%7Cnaima.sallem%40uclouvain.be%7C35b1ac778e1142e784a808db682d94ee%7C7ab090d4fa2e4ecfbc7c4127b4d582ec%7C0%7C0%7C638218317347637220%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=AiNfLnnScbKXY6NyreWvfUSWRiTPpgGn%2BAH8Qxw5SwM%3D&reserved=0
https://www.linkedin.com/company/gdr-b2i/?viewAsMember=true
https://www.linkedin.com/company/gdr-b2i/?viewAsMember=true
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GENERAL INFORMATION  
 

 

 

 

 

 

 

Conference place 

Aula Magna, 
Foyer du Lac, place Raymond Lemaitre  
1348 LOUVAIN-LA-NEUVE 
 

 

How to get there? 

Attention: do not confuse Louvain-la-Neuve and Leuven (Leuven in Flemish); the two cities 
are 30 km apart. 

• By plane : 

- From Brussels National Airport (Zaventem), direct trains or via Brussels North to Ottignies 
(about 45 min) then connection (8 min) to Louvain-la-Neuve-Université. 
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- Brussels South Charleroi Airport serves low-cost airlines. This airport is located 40 km from 
Louvain-la-Neuve. The TEC bus line (line A) bring you from the airport to Charleroi Central 
station (20 min) where you can catch a train to Ottignies (45 min), then a connection (8 min) 
to Louvain-la-Neuve-Université. 

  

• By train : 

- Louvain-la-Neuve-University station is directly connected to the Ottignies railway network, 
on the Brussels-Namur railway line, with two trains per hour in each direction, including 
weekends. 

- The Louvain-la-Neuve-University station is located at about 1h10 by train from the Brussels 
Midi station. Direct trains from Brussels South to Louvain-la-Neuve usually take longer time 
than taking a train from Brussels South to Ottignies and then connecting to Ottignies to 
Louvain-la-Neuve-Université. If you are coming from Namur or Charleroi, stop at Ottignies and 
then take a connection to Louvain-la-Neuve-Université. 

The train schedules are available on the SNCB website. 

 

Gala dinner: June 27, 2023 at Martin’s hotel 

The gala dinner, included in the registration fee, will take place on Tuesday evening at the 

restaurant of the Martin's Hotel in Louvain-la-Neuve.   

 

 

 

 

 

 

  

https://www.belgiantrain.be/fr
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COMMITTEES 

 

Local organizing committee  

UCLouvain - Institute of Condensed Matter and Nanosciences (IMCN) 

Anne Bouchat, Arnaud Delcorte, Sophie Demoustier, Christine Dupont, Karine Glinel, Alain 

Jonas, Naïma Sallem  

  

Scientific committee 

Florence Bally-le-Gall 

Wilfrid Boireau 

Souhir Boujday  

Fouzia Boulmedais  

Yann Chevolot  

Etienne Dague 

Karine Glinel  

Brigitte Grosgogeat 

Vincent Humblot 

Lydie Ploux  

Yoann Roupioz  

Luc Vellutini  

IS2M, Université Haute Alsace, Mulhouse, France 

FEMTO-ST, Besançon, France 

LRS, Sorbonne Université, Paris, France 

ICS, CNRS, Strasbourg, France 

INL, Ecole Centrale de Lyon, France 

LAAS, CNRS, Toulouse, France 

IMCN, Université catholique de Louvain, Belgique 

LMI, Université Lyon 1, France 

FEMTO-ST, Besançon, France 

BioMat, Université de Strasbourg, France 

SyMMES, CNRS-CEA, Grenoble, France 

ISM, Université de Bordeaux, France 
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PROGRAM 

JUNE 27 

8:30-9:00 Registration 

9:00-9:20 Welcome address (V. Humblot, K. Glinel) 

Session 1 chaired by L. Vellutini 

9:20-10:00 S. Bonhommeau (invited talk)  

Tip-enhanced Raman spectroscopy for nanoscale chemical and 

structural characterization of biomolecules and biointerfaces  

10:00-10:20 C. Vranckx  Layer-by-layer assembled antimicrobial nanocoatings to prevent  

medical implant-related infections 

10:20-10:40 H. Salapare Protein adsorption and cell response on amine- and methyl- 

terminated self- assembled monolayers (SAMs) on silicon 

10:40-11:00 Coffee break & posters  

Session 2 chaired by S. Demoustier 

11:00-11:20 T. Halmagyi Towards a highly stable, reusable and redox active gold- 

nanoparticle-based aptasensor 

11:20-11:40 F. Boulmedais Mussel-inspired electro-crosslinking of enzymes for biosensor  

applications 

11:40-12:00 B. Tomasetti Solvent-free biosurface tailoring using large argon clusters 

12:00-12:20 M. Lam  Meltblown-Polypropylene membrane: a material for biomedical  

application 

12:20-14:00 Lunch & posters 

Session 3 chaired by Y. Chevolot 

14:00-14:40 C. Rivière (invited talk) 

Agarose-based microsystems to control the mechanical and 

chemical environment of cells 

14:40-15:00 S. Hellé  Inhibition of Pseudomonas aeruginosa by combining biosourced  

materials and Staphylococcus epidermidis  

15:00-15:20 L. Dupont Engineered living material based on encapsulated commensal  

skin bacteria 

15:20-15:40 F. Barbault Molecular modelling investigations of self-healing peptide  

hydrogels  

15:40-16:00 Coffee break & posters 
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Session 4 chaired by A. Jonas 

16:00-16:20 A. Franco Hydrogel Design for Corneal Drug Screening Model 

16:20-16:40 L. Ploux  Behavioral and proteomic adaptation of microorganisms to the  

elasticity of biomaterial surfaces 

16:40-17:00 A. Pistol  Polyionenes as strong tunable bactericidal polymers 

17:00-17:10 V. Schloupt DATAPHYSICS INSTRUMENTS 

17:10-17:20 S. Struyve QUANTUM DESIGN 

17:20-17:40 Posters 

17:40-18:30 Free time 

18:30 Cocktail + gala dinner at Martin’s hotel 

 

JUNE 28 

Session 5 chaired by S. Boujday 

9:00-9:40 S. Gabriele (invited talk) 
Sensing the curve and the spatial confinement: mechanobiology 
of epithelial tissues 

9:40-10:00 J. Dejeu  Bio-Layer Interferometry (BLI): a useful tool to investigate the  

interactions of i-motif DNA with small molecules and proteins 

10:00-10:20 K. Grafskaia In-situ characterization of molecular recognition at solid-liquid  

interfaces by ellipsometry 

10:20-10:40 Coffee break & posters 

Session 6 chaired by V. Humblot 

10:40-11:00 S. El-Kirat-Chatel  AFM reveals the interaction and nanoscale effects  

   imposed by squalamine on Staphylococcus epidermidis 

11:00-11:20 S. Micciula Neutron reflectometry to reveal the internal structure and the  

interaction mechanisms of model biological interfaces 

11:20-11:40 Awards 

11:40-12:00 Conclusion (V. Humblot, K. Glinel) 

12 :00-13:30 Lunch 
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GDR B2i 2023 plenary days - Louvain-la-Neuve – Invited talk on Tuesday June 27th at 9:20  

Tip-enhanced Raman spectroscopy for nanoscale chemical and 
structural characterization of biomolecules and biointerfaces 

 
Sébastien BONHOMMEAU 

 
Institut des Sciences Moléculaires, Université de Bordeaux, Bordeaux, France 

 

Tip-enhanced Raman spectroscopy (TERS) has emerged as a powerful technique for chemical and 
structural characterization with nanoscale (and even sub-nanoscale) spatial resolution. TERS combines 
the chemical specificity of Raman spectroscopy and the high spatial lateral resolution of scanning 
probe microscopies (such as AFM). Several TERS configurations have been proposed for the 
description of biomolecules and biomaterials, either in bottom-, top- or side-illumination geometries. 
They allowed TERS signatures of nucleic acids, proteins/peptides, lipid membranes, viruses and cells 
to be unraveled.1 

Here, we present scientific and technical achievements in TERS, and especially those realized at the 

University of Bordeaux for the characterization of biosurfaces and biointerfaces. Benefits of TERS in 

total internal reflection (TIR) compared with other experimental configuration will be underlined2,3 

and important elements regarding the fabrication of adequate TERS probes for nanoscale chemical 

imaging will be discussed.4 TIR-TERS takes advantage of recent developments of surface-enhanced 

Raman spectroscopy (SERS) in TIR, to describe oriented biomolecules or protein assemblies on metal 

substrates.2 SERS studies are indeed considered as good references for the interpretation of TERS 

data. Our recent works in TIR-SERS and TIR-TERS will be described through the investigation of several 

examples (cytochrome C monolayer, amyloid fibrils and lipid membranes).2,3,5 In addition to TERS 

measurements in air, which are the most frequent, our activity for the development of TERS in liquid 

medium will be finally described. The achievement of TERS imaging in aqueous environment is the 

next major challenge for applications in biology.  

 
Figure 1. Schematic representation of TIR-TERS configuration for the study of cytochrome c.2 

 
References 
[1] Bonhommeau, S.; Cooney, G.S.; Huang, Y. Nanoscale chemical characterization of biomolecules using tip-
enhanced Raman spectroscopy. Chem. Soc. Rev. 2022, 51, 2416-2430. 
[2] Talaga, D.; Bremner, A.; Buffeteau, T.; Vallée, R.A.L.; Lecomte, S.; Bonhommeau, S. Total internal reflection 
tip-enhanced Raman spectroscopy of cytochrome C. J. Phys. Chem. Lett. 2020, 11, 3835-3840. 
[3] Talaga, D.; Cooney, G.S.; Ury-Thiery, V.; Fichou, Y.; Huang, Y.; Lecomte, S.; Bonhommeau, S. Total internal 
reflection tip-enhanced Raman spectroscopy of Tau fibrils. J. Phys. Chem. B 2022, 126, 5024-5032.  
[4] Huang, Y. ; Talaga, D.; Bonhommeau,  S. et al., in preparation. 
[5] Cooney, G.S.; Talaga, D.; Bonhommeau, S. et al., in preparation. 



12 
 

 

  



13 
 

GDR B2i 2023 plenary days - Louvain-la-Neuve - Invited talk on Tuesday June 27th at 14:00 

 

Agarose-based microsystems  

to control the mechanical and chemical environment of cells 

Charlotte Rivière 

a. University of Lyon, Université Claude Bernard Lyon 1, CNRS, Institut Lumière Matière, Villeurbanne, 

France 

b. Institut Convergence Plascan, CRCL, Lyon, France 

c. Institut Universitaire de France (IUF), France 

      charlotte.riviere@univ-lyon1.fr 

There is a number of evidence indicating that both tumor micro-environment and mechanics are 

playing an important role in the malignant transformation of cells and resistance to treatment [1]. We 

try to take into account these important issues (micro-environment and mechanics) by developing 

original techniques enabling precise control of the cell micro-environment, including the applied 

mechanical stress.In particular, we have developed agarose-based microsystems that enable precise 

control of the cell micro-environment in terms of mechanics (stiffness, stress) and transport of 

molecules (through a porous matrix) (Figure 1, [2-5]). Combined with multi-positions time-lapse 

microscopy and image analysis, we can decipher cell response in-situ in such situations, at the single-

cell level, and over space and time. In this seminar, I will first present our agarose-based microsystems, 

before describing results obtained for 2D confinement or 3D models as well as how these systems can 

be used to assess transport and therapeutic efficacy of novel nano-therapeutics in a more 

physiological environment than the classical 2D in-vitro assay used. As such, it could be a valuable tool 

to assess the interplay between mechanics and biochemical signaling in the progression of cancer. 

 

          

Figure 1. Illustration of the soft confiner (left, adapted from [1]) and of the agarose-based microsystem 

developped for in-toto imaging of hundreds of spheroids (middle, from [2]) and electroporation (right, 

from [3]) 

References 
[1] Stylianopoulos, T. et al. Reengineering the Physical Microenvironment of Tumors (..). Trends in Cancer 2018, 

4 (4), 292–319 

[2] Rivière C et al., Plaque de Micropuits En Hydrogel Biocompatible. 2018 Patent:FR3079524A1 
[3] A. Prunet et al., A new agarose-based microsystem to investigate cell response to prolonged confinement, 

Lab on a Chip 2020 20:4016–4030 

[4] S. Goodarzi et al., Quantifying nanotherapeutic penetration using a hydrogel-based microsystem as a new 3D 

in vitro platform, Lab on a Chip 2021 21:2495–2510 

[5] P. Bregigeon et al., Integrated platform for culture, observation and parallelized electroporation of spheroids, 

Lab on a Chip 2022, 22, 2489-2501. 

mailto:charlotte.riviere@univ-lyon1.fr
https://patents.google.com/patent/FR3079524A1/en
https://pubs.rsc.org/en/content/articlelanding/2020/lc/d0lc00732c
https://pubs.rsc.org/en/content/articlelanding/2021/lc/d1lc00192b
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GDR B2i 2023 plenary days - Louvain-la-Neuve– Invited talk on Wednesday June 28th at 09:00 
 

Sensing the curve and the spatial confinement:                                 
mechanobiology of epithelial tissues 

 
Sylvain GABRIELE 

 
Mechanobiology & Biomaterials group, Research Institute for Biosciences, University of Mons,                     

20, Place du Parc  B-7000Mons, Belgium  

 

The directed migration of epithelial cell collectives through coordinated movements is key to many 
physiological and pathological processes and is often study at the level of large confluent monolayers. 
However, numerous migration processes rely on the migration of small groups of polarized epithelial 
clusters and their responses to external geometries. In the meantime, the development and 
functioning of many organisms involves the folding of epithelial monolayers that must adapt to 
variations of local curvature. 
Despite their importance on the homeostasis of epithelial systems, spatial confinement and curvature 
changes are difficult to reproduce, limiting our understanding of these complex mechanisms1. In this 
presentation, we will first introduce well-defined in vitro systems based on 
micropatterned adhesive stripes to investigate the migration of small epithelial clusters with well-
defined geometries. We will highlight the importance of geometry in defining the migration 
properties of individual cells2 and cell clusters3, providing a conceptual framework to extract 
interaction rules from how active systems interact with physical boundaries. In a second part, we will 
introduce a photopolymerization technique using optical photomasks to form wavy hydrogels, 
allowing to examine how concave and convex curvatures affect the mechanical properties of epithelial 
monolayers4 and induce nuclear deformations5. We will show that active cell mechanics and nuclear 
mechanoadaptation are key players of the mechanistic regulation of epithelia to substrate curvature. 
 

 
 

Figure 1. Top (left) and side (right) confocal views of wavy epithelial monolayers cultivated on corrugated 
hydrogels and immunostained for actin (green), DNA (blue) and cadherin (red). The scale bar is 10 µm. 

 
References 
[1] M. Luciano et al. Biophys. Rev. 3, 011305 2022 

[2] D. Mohammed et al. Nat. Phys., 15, 858-866 2019 
[3] E. Vercruysse et al. bioRxiv 2022  
[4] M. Luciano et al. Nat. Phys., 17, 1382-1390 2021   
[5] Y. Kalukula et al. Nat. Rev. Mol. Cell Biol. 23, 583–602 2022   
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Mussel-inspired electro-crosslinking of enzymes for biosensor 
applications  

Rémy Savin1, Janwa El Maiss1, Clément Maerten1, Loïc Jierry1, Pierre Schaaf2, Fouzia 
Boulmedais1  

1 Institut Charles Sadron, Université de Strasbourg-CNRS, Strasbourg, France  
2 CRBS, Université de Strasbourg, INSERM UMR 1121, Strasbourg, France  

  
Complementary tools to classical analytical methods, enzymatic biosensors are widely applied in 
medical diagnosis due to their high sensitivity, potential selectivity, and their possibility of 
miniaturization/automation [1]. Among the different protocols of enzyme immobilization, the 
covalent binding and cross-linking of enzymes ensure the great stability of the developed biosensor. 
Obtained manually by drop-casting using a specific cross-linker, this immobilization process is not 
suitable for the specific functionalization of a single electrode out of a microelectrode array.  
In this work, we present a mussel-inspired electro-cross-linking process that was validated using 
polymer bearing amino groups and used to develop an enzymatic biosensor to measure glucose. A 
homobifunctionalized catechol ethylene oxide spacer or tannic acid (polyphenol bearing gallol 
moieties) were used as cross-linker in the presence of glucose oxidase (GOX). Performed in one pot, 
the process is based on the chemical reaction of electro-oxidized catechol/gallol moieties with free 
amino moieties of GOX through Michael addition and a Schiff’s base condensation reaction [2]. Using 
tannic acid, cheap and abundant natural molecule, allowed the synthesis of gold nanoparticles 
embedded in the film leading to higher sensitivity [3].   

  

Figure 1. Schematic principle of Mussel-inspired electro-crossliking of enzymes with tannic acid coated gold 
nanoparticles  

  

Finally, this mussel-inspired cross-linking of enzymes (i) is obtained in a one pot and versatile process, 
likely to be applied on any kind of enzymes, (ii) does not require the synthesis of a specific cross-linker, 
(ii) gives enzymatic biosensors with high and very stable sensitivity over two weeks upon storage at 
room temperature and (iv) is temporally and spatially controlled, allowing the specific 
functionalization of a single electrode out of a microelectrode array. Besides the development of 
microbiosensors, this process can also be used for the design of enzymatic biofuel cells   
  
References  
[1] Bahadir, E. B.; Sezgintürk, M. K. Applications of Commercial Biosensors in Clinical, Food, Environmental, and 
Biothreat/biowarfare Analyses. Anal. Biochem. 2015, 478, 107.  
[2] El Maiss J., Cucarrese M., Maerten C., Lupattelli P., Chiummiento C., Funicello M., Schaaf P., Jierry L. and 
Boulmedais F. Mussel-Inspired Electro-cross-linking of Enzymes for the Development of Biosensors ACS Appl. 
Mater. Interfaces 2018, 10, 18574.  
[3] Savin R., Benzaamia N.O, Njel C., Pronkin S., Blanck C., Schmutz M., Boulmedais F. Nanohybrid Biosensor 
Based on Mussel-Inspired Electro-crosslinking of Tannic Acid Capped Gold Nanoparticles and Enzymes Mater. 
Adv. 2022, 3, 2222  
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POSTERS  
 

F. Bally Le Gal   Diels-Alder reaction on functional surfaces: towards the design of smart   
Biosensors (pp.36)  

 

Z. Barbier  How local changes of matrix curvature can direct collective cell migration 
through modulation of Erk signaling waves (pp.37) 
 

M. Berkal  Development of biosensors for the detection of pesticides (pp.38) 
 

M. Chagas Lisboa  Investigation of the enzymatic activity of bioactive layer-by-layer assemblies in 
nanopores using a flow-through microfluidic system (pp.39) 

 

G. Ciccone   Viscoelastic micropatterned hydrogels for studying cell migration and   
mechanotransduction (pp.40) 

 

Y. Coffinier Elaboration of nanoneedles arrays via dry etching, their functionalization and 
potential applications (pp.41) 

 

I. Coupez  Design of biocatalytic detoxification membranes for micropollutants removal 
from wastewater (pp.42) 

 

A. de Poulpiquet Characterization of bioelectrodes by in situ fluorescence microscopy (pp.43) 
 

N. Debou   Surfaces polymères antimicrobiennes (pp.44) 
 

H. Durand Fonctionnalisation de surface pour la détection bactérienne et apport de la 
QCM-d pour le développement d’un biocapteur basé sur les interféromètres de 
Mach-Zehnder (pp.45) 

 

S. El-Kirat-Chatel Bio-inspired multi-enzymatic surfaces for antibiofilm protection (pp.46) 
 

L. Ergot   The extracellular matrix stiffness promotes the invasiveness of breast cancer 
epithelial cells (pp.47) 

 

C. Falentin-Daudré The extracellular matrix stiffness promotes the invasiveness of breast cancer 
epithelial  Cells (pp.48) 
 

Y. Kalukula  Dynamics of transient cell cruising in confined microenvironments (pp.49) 
 

C. Nardin  Natural polymer coatings to prevent desulfovibrio vulgaris induced 
corrosion (pp.50) 

 

G. Nonglaton  La plateforme Fonctionnalisation de Surface du CEA-Leti : une expertise au 
service des microtechnologies pour la santé (pp.51) 

 

M. Versaevel Mechanoresponse of epithelial monolayers to in-plane and out-of plane 
curvatures imposed by 3D microwells (pp.52) 

 

R. Yilmaz Development of a macro-porous PNIPAM based actuator for braille 
devices (pp.53) 
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Elaboration of nanoneedles arrays via dry etching, their functionalization and 
potential applications.  
  

L. Brulin, P. Moustiez, S. Pecqueur, F. Alibart and Y. Coffinier   
IEMN UMR 8520, Villeneuve d’Ascq, 59650, France  

email: yannick.coffinier@univ-lille.fr  

  

Silicon nanostructures like nanoneedle arrays present a huge potential for various applications such as 
photovoltaic cells [1], sensors [2], information storage [3] to name a few. Nanoneedles (NNs) are 
defined as nanomaterials presenting high aspect ratio. Those belong to two main classes: single 
needles, externally manipulated to contact cells and tissues (near field microscope (AFM), 
Micromanipulator) or arrays of vertical high aspect ratio nanostructures supported on a substrate. The 
former encompasses a wide variety of nanostructures including nanowires, nanopillars, porous 
nanocones, nanotubes, and nanostraws. Variety of materials/dimensions/shapes make each type of 
NNs having different properties that befit specific sensing needs, that is to say various applications in 
mechanobiology, nanoelectrophysiology, optogenetic, nanophotonic, transfection/vectorization (drug 
delivery) [4]. What we suggest here is the development of innovative and minimally invasive 
nanoneedle based platforms made of Silicon or Carbon which would present two principal abilities. 
Firstly, to probe the cells without damaging them while capturing biomarkers of interest. Secondly, to 
use the NNs as a multimodal detection platform which could provide signal in SALDI-MS1 SERS2 and 
Electrochemical (EC) sensing methods. As opposed to MALDI-MS3, SALDI doesn’t use any organic 
matrix but is based on an optimized nanostructured surface such as our NNs which could provide 
better result in terms of S/N ratio. Moreover, the combination of SERS, EC and SALDI-MS already 
showed in several papers its interest in biosensing to distinguish biomolecules and their toxic isomers 
[5] or to improve imaging technics based on these methods [6]. To this extent, we present the 
fabrication techniques of the NN’s. Following the uniform self-assembly of polystyrene particles via 
nanosphere lithography step, a single step continuous ICP etching was achieved. The interest of this 
lithography method is to reduce the cost and increase the speed of fabrication of Si NNs compared to 
common lithography based processes. In parallel, a maskless procedure was used for the fabrication 
of carbon NNs via a single RIE step. The nanoneedle arrays obtained with both methods were then 
characterized with water contact angle, AFM, SEM…. Then, some of them have been functionalized 
with organic and inorganic materials and applied for sensing.   
  

References:   
 
[1] C.-H. Hsu et al., « Low Reflection and Low Surface Recombination Rate Nano-Needle Texture Formed by Two-Step Etching for Solar Cells », 

Nanomaterials, vol. 9, p. 1392, sept. 2019, doi: 10.3390/nano9101392.  

[2] Y. Jeong, C. Hong, Y. H. Jung, R. Akter, H. Yoon, et I. Yoon, « Enhanced Surface Properties of Light-Trapping Si Nanowires Using Synergetic 

Effects of Metal-Assisted and Anisotropic Chemical Etchings », Sci. Rep., vol. 9, no 1, p. 15914, déc. 2019, doi: 10.1038/s41598-019-52382-

4.  

[3] Y.-Z. Huang, D. J. H. Cockayne, J. Ana-Vanessa, R. P. Cowburn, S.-G. Wang, et R. C. C. Ward, « Rapid fabrication of nanoneedle arrays by 

ion sputtering », Nanotechnology, vol. 19, no 1, p. 015303, nov. 2007, doi: 10.1088/0957-4484/19/01/015303.  

[4] M. Kwak, L. Han, J. J. Chen, et R. Fan, « Interfacing Inorganic Nanowire Arrays and Living Cells for Cellular Function Analysis », Small Weinh. 

Bergstr. Ger., vol. 11, no 42, p. 5600-5610, nov. 2015, doi: 10.1002/smll.201501236.  

[5] J. Pei et al., « Au NPs decorated holey g-C3N4 as a dual-mode sensing platform of SERS and SALDI-MS for selective discrimination of L-

cysteine », J. Colloid Interface Sci., vol. 626, p. 608-618, nov. 2022, doi: 10.1016/j.jcis.2022.06.176.  

[6] S.-A. Iakab et al., « SALDI-MS and SERS Multimodal Imaging: One Nanostructured Substrate to Rule Them Both », Anal. Chem., vol. 94, no 
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Natural polymer coatings to prevent desulfovibrio vulgaris induced 

corrosion 

Corinne NARDIN, Viktoriia DREBEZGHOVA, Cyril CUGNET, Susana DE MATOS FERNANDES, 
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Universite de Pau et des Pays de l’Adour, E2S UPPA, CNRS, IPREM, Pau, France 

 

Surface colonization by microorganisms is equally of concern for human and environmental health 

and for the energy sector with tremendous associated economic losses. If hospital acquired 

(nosocomial) infections are health threatening, microbially induced corrosion (MIC) leads to medical 

devices and to industrial setting failures in both health and energy sectors. There is thus an urgent 

need to find biocide-, antibiotic- and nanoparticle- free solutions to combat MIC, i. e. biocorrosion. To 

counteract this deleterious process, we recently initiated investigations using natural, antimicrobial 

chitosan coatings on metal surfaces.  

We combined adhesion tests, profilometry, electrochemical characterization and X-ray photoelectron 

spectroscopy (XPS) prior and subsequent to incubation with desulfovibrio vulgaris. This bacterium, in 

anaerobic conditions, reduces sulphate, which produces corrosive hydrogen sulfide. The mains 

outcomes of these investigations demonstrate the preparation by dip coating of adherent films of 

thickness in the m range, which are stable even after five weeks of incubation with bacteria and 

which prevent both corrosion and biocorrosion.  
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DEVELOPMENT OF A MACRO-POROUS PNIPAM BASED ACTUATOR 
FOR BRAILLE DEVICES  

Refik Baris YILMAZ, Vincent MANSARD*  

  
CNRS, LAAS-CNRS, 7, avenue du Colonel Roche, BP 54200 31031, Toulouse Cedex 4,  

FRANCE  
The bottleneck of the current haptic technology for a low cost and efficient Braille device lies in 

the actuation method. A simple and low-cost actuation system with high durability is crucial for 
affordable devices. Thus, polymeric soft actuators present high potential to fill such void in the haptic 
technology. Here, we demonstrate the state-of-the-art system for inclusion of a soft actuator into the 
haptic technology. This paper reports the development of a soft actuator based on thermosensitive 
PNIPAM gel for a smart Braille device application. For the first time, a hydrogel actuator is optimized 
as a fast actuator for a Braille device. This material combines high robustness, large swelling amplitude 
and fast actuation speed. To achieve this goal, we synthesize hydrogel with a macro-porous structure 
obtained from a sacrificial template. With the introduction of macro-porosity to the organically 
reticulated (OR) gels, we were able to decrease the shrinking and re-swelling durations from hours to 
15s and 20s, respectively. The acquired highly porous (HP-OR) gels with 60% porosity were also tested 
mechanically and proved to fully preserve its elastic modulus even after 100 compression cycles. 
Moreover, a novel single pin Braille device is developed. Nichrome wires and Peltier devices are utilized 
for heating and cooling, respectively. The pin displacement upon heating and cooling is measured to 
be ~1.5 mm when no force is exerted. A displacement of ~0.5 mm when 5.0 g of force is continuously 
kept on the pin tip throughout retraction and ascension is observed. Finally, the active force generated 
by the Braille tip is also tested. Results revealed that 0.9 g of force can be generated by the HP-OR gel 
actuator and preserved over 10 retraction-ascension cycles [1].   

  
  

  

 
  
  

Figure 1: (a) Schematic of the single pin Braille system and the photograph of the setup.  
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